Objective: Most psychiatric epidemiologic studies have used cross-sectional methods, resulting in a lack of information about the longitudinal course of depressive disorders. The objective of our study was to describe the longitudinal epidemiology of major depressive episodes (MDEs) in a Canadian sample using data from the National Population Health Survey (NPHS).
M ost Canadian epidemiologic studies of MDE have used cross-sectional study designs. Such studies provide a snapshot of health status in the population, but typically leave many questions about the longitudinal course unanswered. Retrospective assessment using lifetime diagnostic instruments has often been used in cross-sectional research, but this approach is vulnerable to recall bias. [1] [2] [3] [4] [5] Clinical and policy decisions related to the management of depressive disorders depend on knowledge of the longitudinal course of these disorders because MDE is a heterogeneous syndrome in community populations. 6, 7 Some episodes fulfilling criteria for MDE in community populations are mild and (or) brief. 6, 8, 9 Such episodes may resolve spontaneously or may be adequately managed by watchful waiting, guided self-management, or brief psychosocial interventions. 10 Conversely, MDE can be both disabling and dangerous. Epidemiologic data can help to quantify long-term outcomes and identify factors predictive of a more negative course.
In Canada, a national general health survey (the NPHS) has collected data from a community cohort since 1994. The NPHS includes a brief instrument to detect past-year episodes of major depression, the CIDI-SFMD. 11 NPHS participants have been interviewed every 2 years, and currently available data extend up to 2006.
For several reasons, the NPHS cannot characterize the longitudinal course of MDE using traditional epidemiologic parameters such as incidence, episode duration, and recurrence risk. For example, the CIDI-SMFD assesses past-year MDE, whereas NPHS interviews are conducted 2 years apart. Episodes may therefore occur at times not covered by the interview. The NPHS interview collects information on the number of weeks depressed during the year preceding the interview, a concept not identical to that of episode duration. Multiple episodes occurring in a single year could each contribute to the total number of weeks depressed in a single year. Nevertheless, indicators of the long-term course of MDE can be estimated from the NPHS and can be compared in different population subgroups.
The NPHS provides 3 perspectives on the longitudinal course of MDE: the number of weeks depressed in years in which an episode occurred, the number of respondents who have an episode at one cycle who also have one at a subsequent cycle, and the number of episodes identified over the entire followup period. Each measure can distinguish a more negative from a more positive course and can be used to identify factors contributing to the determination of course.
Methods
The NPHS is a longitudinal study based on a nationally representative community sample assembled by Statistics Canada in 1994. Detailed information about NPHS methodology is available on the Statistics Canada web page. 12 Statistics Canada's estimate of the NPHS response rate to Cycle 7 (2006) is 77%, with item refusal rates of 0.5% and a do not know rate of 1.1% in Cycle 7. 13 The longitudinal cohort initially included 17 276 participants of whom 15 254 were aged 12 years or older at the time of the initial interview. Starting with this subset of eligible respondents, 3 datasets were developed for analyses targeting the 3 indicators of longitudinal course described above.
In the NPHS, the CIDI-SFMD was administered by experienced lay interviewers. The CIDI-SFMD is scored with a predictive probability algorithm based on the number of symptom-based criteria fulfilled during a minimum 2-week period in the preceding year. The scoring algorithm was developed using a receiver-operator analysis of candidate short-form items in relation to DSM-III-R diagnoses from the full CIDI in the US National Comorbidity Survey. 11 The CIDI-SFMD was scored at the 90% predictive cut-point in these analyses. This cut-point requires endorsement of 5 depressive symptom-based criteria during the same 2-week period, also broadly consistent with the DSM-IV.
In the NPHS, standard items are used to assess age, sex, education, and current smoking status. Low education was defined as being without post-secondary (or higher) education. Binge drinking was defined as consumption of 5 or more standard drinks on any single occasion during the past year. This method of assessment of alcohol consumption was selected based on prior work indicating an association of this variable with major depression in Canadian women. 14, 15 Chronic conditions were assessed in the NPHS using an inventory of self-reported but professionally diagnosed long-term conditions. The NPHS interview does not contain an assessment of psychiatric comorbidity. However, the interview included the K-6 distress scale, 16 which is a nonspecific scale designed to identify a broad set of common disorders in population surveys. As an elevated score in the absence of MDE would presumably reflect the impact of other disorders, this variable was used as an approximate indicator of comorbidity. We used K-6 ratings exceeding the standard cut-point (greater than 13) in cycles when MDE was not present as an indicator of comorbidity. This approach has not to our knowledge been employed previously. Assessment of pain was based on 2 items: Are you usually free of pain or discomfort? and How would you describe the usual intensity of your pain or discomfort? Among respondents reporting that they were not usually free of pain or discomfort, we identified the subset who characterized their pain as severe in response to the second item.
In 2004, a supplementary module included items that inquired about family history of depression in first-degree relatives. Income was assessed in the NPHS using a strategy that adjusted total household income for family size. Lowest and low-middle, compared with upper-middle and highest levels of household income were used in the current analysis. This represents an income of less than $30 000 for a family of 1 or 2, less than $40 000 for a family of 3 or 4, and less than $60 000 for a family of 5 or more. The NPHS interview asked about a series of stressful events during childhood and adolescence using an index measuring certain potentially traumatic events: parental divorce, a lengthy hospital stay, prolonged parental unemployment, or frequent parental alcohol or drug use. Affirmative responses to any one or more of these items were considered indicative of exposure to childhood stressors. Exposure to stress was recorded using a brief inventory of ongoing problems included in the NPHS interview. Mastery and self-esteem scales were also included in the NPHS. These were brief scales derived by Statistics Canada from the work of Pearlin and Schooler. 17 Social support was measured using the Medical Outcomes Study Scale. 18 For inclusion in the analysis, these scales were treated as nominal categories defined using their lower quartile.
As noted above, our analysis used 3 different datasets arising from the longitudinal cohort. The first of these was used to evaluate weeks depressed in the past year. The item quantifying this variable was asked to all respondents with MDE according to the CIDI-SFMD in each cycle. To enhance precision, data from each of the 7 NPHS cycles were combined into a single dataset. To preserve statistical assumptions by ensuring independence of the observations, we included only a single episode from each respondent (the first episode) in situations where multiple episodes occurred during follow-up. Also, we included only new onset episodes (without a positive CIDI-SFMD rating in the preceding cycle) in this part of the analysis to minimize the possibility that long episodes persisting from previous cycles would be misconstrued as brief episodes. The combination of data for weeks depressed in past year from various cycles into a single data file resulted in a file containing n = 1477 data points from the same number of NPHS respondents.
A second dataset was used to assess the probability that respondents with episodes at 1 cycle would also have MDE at a subsequent cycle 2 years later. For ease of language, this outcome is referred to as persistence and (or) recurrence in subsequent discussion. To increase precision, we again combined data across the 7 cycles into a single dataset. Also, to ensure independence of observations, we did not include more than one record for an individual respondent in this data file. This second dataset contained n = 1857 respondents.
Finally, among respondents not depressed at the initial interview, with complete data collection at each cycle, and who had at least one MDE, we tabulated counts of episodes for each respondent. This variable could range from 1 to a maximum value of 6. There were 428 respondents included in this part of the analysis.
After preliminary tabular and stratified analysis, we used several statistical approaches to model the relation between potential determinants and the longitudinal course. We grouped weeks depressed in the past year into 5 categories (2 to 7 weeks, 8 to 12 weeks, 13 to 24 weeks, 25 to 51 weeks, and 52 weeks) and evaluated bivariate and multivariate associations between these categories and potential determinants. After assessing parallel regression assumptions, ordinal logistic regression was used to generate adjusted estimates. Adjustments for age and sex were considered particularly important because these variables are nonmodifiable determinants that are salient to MDE epidemiology. Logistic regression was used to model persistence and (or) recurrence. Finally, after assessment for overdispersion, Poisson regression was used to model the mean number of episodes during follow-up.
Sampling weights for longitudinal analysis are available in the NPHS and were used in the part of the analysis based on the longitudinal cohort (the analysis of episode counts). The other parts of the analysis used data pooled across various cycles and the longitudinal weights, which were not designed for use in such analyses, were not used. The analysis of episode counts used a bootstrap variance estimation technique to account for design effects. 19 The analyses were conducted at the Regional Research Data Centre on the University of Calgary campus, using Stata. 20 The study received approval from the University of Calgary Conjoint Ethics Board.
Results
Baseline characteristics of respondents included in each of the 3 datasets (recorded at the baseline interview in 1994) are presented in Table 1 . Table 1 also presents the age, sex, and marital status distribution of the entire NPHS sample, as of their baseline interview in 1994.
Weeks Depressed in the Past Year
In an initial ordinal logistic regression model examining the effect of age on episode duration, no evidence of violation of the parallel regression assumption was found (Brant test c 2 = 12.9, df = 12, P = 0.38). No evidence of violation of this assumption was found in subsequent modelling. In this initial model evaluating the impact of age, the group aged 12 to 18 years acted as a comparison group, with the odds ratios reported with reference to this group. The overall likelihood ratio test indicated statistical significance (c 2 = 13.1, df = 4,
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The Canadian Journal of Psychiatry, Vol 55, No 10, October 2010 W P = 0.01) of age (Table 2) . With increasing age, respondents reported a larger number of weeks depressed. Figure 1 presents proportions reporting various symptom duration intervals (collapsed into 4 categories to maintain precision of the stratum-specific estimates), stratified by age. The pattern indicates that members of older age categories reported brief episodes less frequently and longer episodes more frequently than younger respondents. The only additional variables from the list presented in Table 1 to predict episode duration in bivariate analyses were: distress, here regarded as an indicator of comorbidity (OR 2.0; 95% CI 1.2 to 3.4), pain (OR 1.4; 95% CI 1.1 to 1.8), and lower quartile mastery (OR 1.3; 95% CI 1.1 to 1.6).
Sex was not a significant predictor of weeks depressed in the past year, with or without inclusion of age in the models. However, for consistency with the analyses reported W La Revue canadienne de psychiatrie, vol 55, no 10, octobre 2010 672 , P = 0.04), and lower quartile mastery (OR 1.2; 95% CI 1.0 to 1.5, P = 0.04) were essentially unchanged and remained statistically significant after adjustment for age and sex, indicating that these associations were not due to confounding by age and sex.
Overall, 19.1% of respondents with MDE during 1 cycle also had MDE at the subsequent cycle. Odds ratios were calculated to examine the association between this persistence and (or) recurrence variable and those variables listed in Table 1 . Persistence and (or) recurrence was not associated with sex (OR 1.1; 95% CI 0.9 to 1.5). A weak age effect was evident. The group aged 26 to 45 years was the one most strongly associated with persistence and (or) recurrence (OR 1.3; 95% CI 0.8 to 2.3). Other variables that were significantly associated in bivariate analyses included mastery, smoking, excessive alcohol consumption, injury, childhood stressors, ongoing stressors, pain, family history of depression, and distress ( Table 3 ). Marital status, income, self-esteem, employment status, and chronic conditions were not associated with persistence and (or) recurrence (Table 3) . Table 3 also presents results from a series of adjusted estimates from logistic regression analyses, all including adjustments for age (in 5 age categories) and sex. The effect of childhood stressors became weaker and was no longer statistically significant after adjustment for age and sex. There was no evidence that other associations were confounded by age and sex.
Episode Counts
As noted above, analysis of episode counts used a dataset including respondents (n = 428) with no MDE at baseline, 1 or more episodes of depression during their follow-up, and who provided complete data across all 7 cycles. In no instance did the likelihood ratio test for overdispersion reject the hypothesis that the mean was equal to the variance. The mean number of episodes in this group during follow-up was 2.0. In bivariate analyses, none of the following variables were significantly associated with the mean number of episodes: sex (P = 0.81), single (P = 0.60), divorced, widowed, or separated marital status (P = 0.96), low income (P = 0.62), unemployment (P = 0.10), chronic conditions (P = 0.51), injury (P = 0.53), mastery (P = 0.08), or excessive alcohol consumption (P = 0.13).
The group aged 65 years and older (as assessed in 1994) had a significantly lower mean episode count than the baseline (aged 12 to 18 years) group (RR = 0.6; 95% CI 0.4 to 1.0, P = 0.04). Variables that were associated with a higher mean number of episodes included: low self-esteem (RR = 1.2, 95% CI 1.0 to 1.5, P = 0.02), smoking (RR = 1.3, 95% CI 1.0 to 1.5, P = 0.01), childhood stressors (RR = 1.4, 95% CI 1.2 to 1.6, P < 0.001), ongoing stress (RR = 1.3, 95% CI 1.1 to 1.5, P = 0.002), pain (RR = 1.4, 95% CI 1.0 to 1.8, P = 0.02), distress (RR = 1.4, 95% CI (1.1 to 1.9, P = 0.008), and family history of depression (RR = 1.3, 95% CI 1.0 to 1.6, P = 0.02). Adjusted odds ratios from Poisson regression models including sex and age are presented in Table 4 . These adjustments do not indicate that the associations between these variables and mean episode counts were due to confounding by age or sex.
Discussion
The NPHS is a general health survey that employs a brief diagnostic instrument for MDE, the CIDI-SFMD. This instrument is designed to provide a predictive probability of past-year episodes, not to provide a detailed description of the longitudinal course of major depression. This limitation blurs the distinction between episode duration and the persistence and (or) recurrence variables evaluated in our study. Nevertheless, these estimates are interesting because they are collected prospectively in a general population sample. Irrespective of age, less than 10% of respondents with MDE in the preceding year reported 52 weeks of depression in the preceding year; however, 19.1% of people with MDE in 1 interview also had an episode in the next episode. In some instances, these consecutively positive ratings represent persistent episodes, whereas in other instances they represent recurrences-it was not possible to distinguish between these different possibilities but both can be regarded as providing evidence of a negative course. Similarly, mean episode counts may include some episodes that last more than 1 cycle, which would then be counted as more than 1 episode.
In view of the limitations of the NPHS, the various models presented are best interpreted as providing evidence of a more or less negative course rather than a means of distinguishing the effects of various factors on persistence as opposed to recurrence. An exception is the effect of age. The number of weeks depressed increased with age among people reporting episodes, but the mean number of episodes was smaller in the older age categories. As such, the effect of age on episode counts cannot represent confounding due to persistence or recurrence. A likely interpretation is that older respondents had fewer, but longer, episodes.
Sex had no significant effect on any of the outcomes assessed in our study, nor did marital status. This suggests that the wellknown effect of sex on MDE prevalence is due to an effect on incidence rather than on recurrence or persistence. This is consistent with the conclusions of a previously published review article 21 and with results from the NEMESIS. 22 Family history of depression was associated with a negative course, as were variables representing negative cognitive style (mastery and low self-esteem in some of the analyses), life stressors (both historical and ongoing stressors, and unemployment), probable comorbidity, excessive alcohol consumption, smoking, and pain. The experience of pain may also be a mechanism linking self-reported injuries to a more negative outcome. In general, these results are consistent with recent results from the European predictD study: determinants of MDE incidence (risk factors) tend also to be determinants of a more negative course. 23 Notable exceptions to this rule, as discussed above, are age and sex. Smoking appears to be an important variable that has not received sufficient attention in prior studies. A limitation of the NPHS, however, is its lack of detailed assessment of symptom severity, which is likely to be related to the course of major depression. 24 Previous work in Canada 25 and NEMESIS 22 has suggested a role for chronic medical conditions as a determinant of a more negative course. In this analysis, chronic conditions did not predict course, but several related variables did: specifically, smoking, injuries, and pain. All of these variables are related to chronic conditions. Another departure from NEMESIS is the lack of evidence that low social support is an important determinant of course. NEMESIS identified a more negative prognosis for first (as opposed to recurrent) episodes, more severe episodes, episodes with comorbid physical conditions, low social support, and with a past history of long episodes. 22, 26 Additional research is needed to fully define the best clinical predictors of course, and these may differ in different populations. Smoking and nicotine dependence are associated with MDE. 27, 28 Smoking may increase the risk of depression, and MDE may increase the probability of smoking initiation. As such, smoking may be a cause or effect of depression, or both. In either case, these results indicate that smoking also predicts a more negative course in people with MDE.
Broadly, these results are consistent with the idea that about 20% of people who develop an MDE will experience a negative course. 26 They are also consistent with the idea that within the general population, many depressive episodes are brief and can probably be regarded as self-limited. More than one-half of people with MDE reported only 2 to 7 weeks of depression during the years in which those episodes occurred. This is a brief interval when compared with the usual duration, for example, of an antidepressant trial or a course of cognitive-behavioural therapy. These brief episodes are unlikely to be seen in psychiatric practice but they do convey a cautionary message about general population strategies such as screening. They suggest that more active measures to detect untreated cases in the general population may identify a large number of brief episodes.
Data from the general population provide some guidance about distinguishing patients who are more likely to have a negative course-key factors identified in our study are: family history, negative cognitive style, stress, psychiatric comorbidity, smoking, and pain. These factors may be taken into consideration along with previously described predictors: symptom severity, low social support, physical comorbidity, and a history of lengthy past episodes in forming judgments about the likely course of depressive disorders in practice. 
